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Lecture 1
· Nutrition is the study of how food/nutrients nourishes the body
· The study of nutrition is to find the optimal nutrition to reach physical and emotional benefits
· Food is any substance the body can take in and assimilate (source of nutrients)
·  A diet is the food a person or community normally eats and drinks
· Nutrients are the components of food required for the body’s normal functioning
· Roles are to provide energy(functioning of organs and tissues) to build material, maintenance and repair of proteins, and support growth and development
· Nutrients are broken down into 6 categories
· Water-joints
· Carbohydrates-preferred source of fuel
· Fat-insulation and long term energy, protects organs, cell membrane
· Protein-amino acids, muscle, tissue, repair, maintenance, growth, enzymes, acid/base balance, electrolyte/fluid balance, energy (doesn’t want to be used as an energy source)
· Vitamins-healthy blood, skin protection, cellular role in everyday life (no energy but drives processes of breaking down carbohydrates)
· Minerals Zn, Fe, Ca-structural support, haemoglobin, tissue growth and acid/base balance
· Carbohydrates are the preferred source of energy for brain and nerve cells, fat is concentrated form of energy
· Essential nutrients are nutrients that the body cannot produce itself and must therefore come from food to prevent nutrient deficiencies (water, some amino acids and some lipids)
· Food energy is measured in calories- units of heat (amount of heat energy necessary to raise the temperature of a L of water by one degree Celsius
· Carbohydrates=4, Protein=4, Fat=9, Alcohol=7
· Acceptable Macronutrient Distribution Ranges (AMDR)- healthy range of intake of carbohydrates, fat and protein (healthy range to reduce disease but allow for essential nutrients
· Eating too high or too low increases risk of chronic disease
· 45%-65% carbohydrates
· 20%-35% fat
· 10%-35% protein
· Factors that influence our day to day food choices –availability (frozen fruits have more nutrients then fresh ones in the winter), socio-cultural factors(beliefs, habits, preferences), personal attitudes (power of advertising in affecting food choices, fast food based off history), taste, satisfying. Comfort, control weight, prevent disease
· Foods consumed have a cumulative effect on your body (effects become obvious with age)
· Malnutrition can be nutrient deficiencies, imbalances, or excesses
· Diet plays a role in preventing and managing chronic disease (chronic=takes awhile to develop, genetic component, lifestyle component (cancer, heart disease, type 2 diabetes, osteoporosis))
· Genetics and individuality(lifestyle, habits) have varying affects on disease
· Some are purely hereditary (the course of diseases can be influenced by diet/help manage the course of the disease) (Huntington’s, down’s syndrome, sickle cell)
· Some diseases are often the result of nutrition based factors (anaemia, scurvy, liver disease, severe energy and protein deficiencies)
· Some disease are influenced to a greater or lesser extent by both genetics and nutrition
· Other factors that affect health other diet consist of tobacco use, alcohol use, substance abuse, physical activity, sleep, stress and condition at home and work(air quality), prescribed drugs also have an affect on the absorption of nutrients
· Nutritional genomics is the science of how nutrition influences gene activity/expression of genes, and how genes affect the activity of nutrients
· Holds the promise of more precisely determining the  nutrient needs of an individual with a disease
· Fetal origins of human disease (pregnant mother’s diet and its affect on the unborn child (obesity, type 1 diabetes))
· Achieving nutritional health does not just depend on the individual foods you choose
· The way you combine them into meals
· The way you arrange meals to follow one after another over days and weeks
· Restricting calories you often fall short of getting all the required nutrients
· Supplements you get the nutrients but not he calories (better nutrients when found in food)
· Dietary supplements consist of pills, liquids or powders that contain purified nutrients (cannot be used in the place of food because food offers more than the 6 basic nutrients)
· Elemental diets are composed of purified ingredients of known chemical composition
· Intended to supply all essential nutrients to people who cannot eat foods
· Synergistic effects of nutrients combined is healthier digestion and absorption
· Elemental diets lack fibre and not in physiological form, liquid not working at highest performance
· Not superior to real foods
· Essential to help sick people survive but no enable people to thrive over long periods of time
· Can lead to medical complications
· When administer through veins the diets are short lived
· Natural health products regulations are deined as vitamins, minerals, herbal remedies, phytochemicals, homeopathic medicines, traditional medicines, probiotics, amino acids and EFAs
· Products must be safe for consideration as an OTC product
· 8 digit product license # preceded by letter NHP (product must be reviewed by HC for safety , quality, and health claims)
· Phytochemicals are non-nutrients derived from plants that have biological function in the body-protective against some disease
· Have antioxidant properties, mimic hormonal activity, alteration of blood constituents (flavonoids, phytosterolds, lignans, lycopene, organosulfur compounds)
· Chemicals derived from plants
· Flavonoids are from soy, chocolate and tea
· Lignans are whole grains
· Lycopene is tomatoes
· Organosulfur is broccoli
· Functional foods give psychological benefits
· Probiotics change gut flora and put in good bacteria
· Have the ability to alter body
· Principles of a nutritious diet
· Adequacy –does it provide all essential nutrients
· Balance-provide nutrients in proper amounts
· Calorie control-excess calories is gain weight, lacking =loosing weight and risk nutrient deficiencies
· Moderation
· Variety –won’t stick with diet if it does not have a variety
· Nutrient density is the measurement of nutrients per calorie of food
· Case study-the study of individuals with a repeating the same procedure on a controlled group (same gender, lifestyles, age, ethnicity)
· Epidemiological Study-assessing nutritional habits (study of population and health trends in a large group)
· Doesn’t show cause and effect
· Intervention Study-clinical trial with experimental and controlled groups (ethical boundaries pushed when studying humans)
· A lot of variables; finding subjects, honesty, recording health level of subjects, time
· Laboatory Study- designed to pinpoint cause and effect
· Usually tested on animals as it is unethical to test humans
· Restriction calorie intake, seeing if disease will grow
· Difficult to extrapolate results from animals to humans (different bodies)
Lecture 2
· Goals of the DRI Committee
· Setting recommended intake values (RDA,AI)
· Facilitating Nutrition Research and Policy (EAR)
· Establishing Safety Guidelines (UL)
· Preventing Chronic Disease
· RDA is based on solid experimental evidence and reliable observation and is the nutrient intake levels for individuals
· Derived from the Estimated Average Requirements
· Meets requirements for 97-98% of individuals
· AI is also scientifically based and is established when there is not enough scientific evidence to generate a RDA
· EAR is the nutrient requirements for given life stages and gender groups that researchers and nutrition policymakers use in their work
· Public health officials may also use them to assess nutrient intakes of populations and make recommendations
· EAR values form the scientific basis upon which the RDA values are set
· UL identifies a potentially hazardous levels of nutrient intake
· Indispensable to consumers who take supplements or consume foods or beverages to which vitamins or minerals have been added
· Public health officials rely on UL values to ser safe upper limits for nutrients added to our foods and water supply
· If something does not have a tolerable upper limit it does not mean it is safe to consume at every quantity it just means there is insufficient research to support a limit
·  People’s tolerances for high doses vary so caution is in order when nutrient intakes approach UL values
· The DRI committee takes into account chronic disease prevention
· DRI is government funded and based on recent scientific research whenever possible
· Optimal intakes not minimal requirements (generous margin of safety, and meets needs of virtually all healthy people within a specific gender and age group
· Based on specific indicators of nutrient adequacy (normal growth and development, blood nutrient concentrations, reduction of certain chronic diseases and disorders)
· Daily intakes to be achieved on average over time (assume intakes will vary from day to day, and set high enough to ensure that the nutrients your body stores will meet nutrient needs)
· Estimated Energy Requirements (EER)
· The average dietary energy intake predicted to maintain energy balance in a healthy adult of a certain age, gender, weight, and level of physical activity consistent good health
· Value is no generous
· Is set at the average of the population’s estimated energy requirements
· Too much energy causes unhealthy weight gain (DRI did not set UL for energy)
· AMDR-average macronutrient daily requirement*
· Designed to provide a healthy balance among these nutrients and to minimize a person’s risk of chronic disease
· Daily Values- nutrient standards that are printed on food labels
· Allows for comparison among foods
· Purpose is to show if the food has a lot or a little of a nutrient in a stated amount of food
· Apply to everyone so much less useful than nutrient intake goals
· Canada’s physical activity guide
· Engage in endurance, strength and or flexibility activities 4-7 times a week
· Exercise at a comfortable level
· Exercise for a duration of at least 30-60 minutes total per day
· Diet planning – Canada’s food guide, Good Guide Pyramid, Exchange Systems
· Canada’s food guide
· Food group plan –a diet plan that sorts foods into groups based on their nutrient content and then specifies that people should eat certain minimum numbers of serving of foods from each group
· M=communicated on the amount and types of food needed to help meet nutrient needs, promote health and minimize the risk of obesity, type 2 diabetes, heart disease, certain types of cancer and osteoporosis
· Evidence used in developing Canada’s Food guide
· DRI-examined different combinations of  amounts and typed of food to find an eating pattern that meets nutrient standards
· Vitaminds and minerals are assessed against EAR when available or Adequate Intake (AI)
· Macronutrients ; food intake patterns within Acceptable Macronutrient Distribution Ranges (AMDR)
· Energy; media energy content of pattern assessed against EER for sedentary individuals
· Association between foods and chronic disease
· Based on two reports  1. WHO/FAO Joint Report on Diet, Nutrition and the Prevention of Chronic Disease 2. Dietary Guidelines for Americans Advisory Committee Report
· Vegetables and fruitCVD, cancer
· Whole Grains CVD
· Fatty Fish CVD
· Finding from the review of the 1992 Food Guide
· Review of the environmental context
· Focus groups
· Consultations
· Interior pages provide guidelines on quantity of food and quality of food choices
· Guidance is given for males and females, 2 years and older
· Average amount that we should try to eat each day
· A small amount of unsaturated fats is recommended every day
· A “food guide serving” is a reference amount but no necessarily intended to represent what would be eaten in one sitting
· Guidance on the quality of food choices
· Types of oils and fats to include/limit
· Lower fat/sugar/salt choices for each food group
· Includes more advice on quality for each of the four food groups
· Vegetables one dark green and one orange, prepared with little or no added fat, sugar, salt, have more often than juice
· Grains half of your grain products whole grain each day for fibre and magnesium intake
· Milk and Alternatives  drink 2 cups of milk a day for calcium and vitamin d intake, select lower fat milk alternatives
· Meat and Alternatives  have beans, lentils, and tofu often for lower saturated fat intake and fibre, select lean meats prepared with little or no added fats, two servings of fish each week
· Young children need to eat small amounts of food throughout the day
· To no restrict nutritious foods that contain fat
· All women who could become pregnant and those who are need a multivitamin containing folic acid every day and iron
· Extra calories are needed in 2nd and 3rd trimesters and 1st year of breastfeeding
· Men and women over 50 need more vitamin d but there is not enough in food servings so a supplement is necessary to achieve the recommended values
· A diet around the CFG you will obtain he adequate amount not only of nutrients of greatest concern but also of the other two dozen or so essential nutrients and fibre
· Discretionary calorie allowance is the margin of extra calories you can consume each day
· Nutrient Density- to control calories and prevent overweight or obesity it is recommended that diet planners choose the most nutrient-dense foods from each food group
· Variety Promotes 
· An adequate intake of essential nutrients
· The use of foods and cuisine’s enjoyed by different ethnic and cultural groups
· The positive and pleasurable aspects of eating by exploring a wide range of foods varying in colour, flavour and texture
· Supports moderation in the consumption of fat, salt, caffeine, alcohol
· Exchange systems facilitated calorie control by providing understanding of how much CHO, fat and protein are in each food group
· can be useful to careful diet planner especially those wishing to control calories, control carbohydrate intake, and control their intake of fat and saturated fat
· Healthy Eating Index (HEI) is a dietary assessment tool that evaluates a diet’s adherence to the principles of the food guide
· It allows the user to track food choices and activity and compare it to the guidelines laid out by Health Canada
Lecture 3
· Nutrient Facts Panel must have a list of the ingredients and details about a food’s nutrient composition
· Provide the amount of energy and 13 core nutrient in one serving of food
· Food labels must include
· The common or usual name of the product
· The name and address of the manufacturer, packer or distributor
· The net content in terms of weight, measure or count
· The nutrient contents of the product
· The ingredient in descending order of predominance of weight
· Exceptions to the food panel include fresh vegetables and fruits, raw meat, poultry, fish and seafood, foods prepared or processed at the store, food that contain very few nutrients, alcoholic beverages
· The 13 core nutrients are fat, saturated fat, trans fat, cholesterol, sodium, carbohydrates, fibre, sugars, protein, vitamin a, vitamin c, calcium and iron
· Nutrition claims are regulated statements made when a food meets certain criteria (optional)
· Dietary related health claims for reduced risk in high blood pressure 
· Low in or free of sodium
· High in potassium
· Low in saturated fatty acids
· Limited in alcohol
· Have more than 40 calories if food is not a vegetable or fruit
· Minimum of at least one vitamin or mineral
· Dietary related health claims for reduced risk of osteoporosis
· High or very high in calcium
· May also be high or very high in vitamin d
· Cannot have more phosphorus than calcium
· Limited in alcohol
· Must have more than 40 calories if not a vegetable or fruit
· Dietary related health claims for reduced risk of some types of cancer
· Must be fresh or frozen, dried or canned fruit/vegetable, fruit juice, vegetable juice
· Limited in alcohol
· Dietary related health claims for reduced risk in heart disease
· Low in or free of saturated fat and trans fat
· Limited in cholesterol, alcohol, sodium
· Have more than 40 calories if not a vegetable/fruit
· Minimum of at least one vitamin or mineral
· If it’s a fat or an oil, must be a source of omega-3 or omega-6 
Controversy: Phytochemicals and Functional Foods
· Historically diets containing whole grains, fruits, vegetables, herbs, spices, teas and red wines have been reputed to possess health-promoting qualities
· Flavonoides act as antioxidants
· May protect against cancers and heart disease by this mechanism
· Grapes, red wine
· A recent review of the literature concludes that more evidence is needed before any claims can be made for flavonoides themselves as a protective factor in foods
· Particularly when they are extracted from foods or herbs and sold as supplements
· Dark chocolate has antioxidant features that are better than red wine and tea
· Thins blood and reducing the tendency of blood clot
· No evidence exists to indicate that people who eat chocolate suffer fewer heart attackers or strokes than people who do not
· Soy beans  contain phytochemicals known as phytoestrogens
· Phytoestrogens are plant-derived chemical relatives of the human hormone estrogen
· They weakly mimic or modulate the hormone’s effect on some of the body tissues
· They act as antioxidants
· Breast cancer, colon cancer and prostate cancer are estrogen sensitive (grow when exposed to estrogen
· Symptoms of menopause
· Phytoestrogens may alter a women’s cycle in ways that may recue her risk of adult bone loss, and reduce hot flashes
· Soy supplements sold as a natural alternative
· Phytoestrogen supplements use may involve some risk
· Genistein in high doses was found to speed division of breast cancer cells in the lab
· Female offspring of mice treated with high doses of genistein during pregnancy seem prone to developing cancer of the uterus
· Flaxseed richly supplied linolenic acid
· Lycopene is a red pigment with antioxidant activity
· Lower incidence of cancers of the esophagus, prostate and stomach
· Inhibit the reproduction of cancer cells
· Low serum lycopene levels correlate with an elevated incidence of heart disease, heart attack and stroke, breast cancer
· May protect against UV rays that cause skin cancer
· Garlic has organosulfur compounds
· Reported to inhibit cancer development in labs
· These compounds work by suppressing the formation of certain harmful oxidizing compounds that damage genetic material in animal cells and trigger cancerous changes
· May be beneifical against some forms of cancer in human beings
· Promoting heart health
· Some may fight fungal infections, reduce the clotting of the blood or improve levels of blood cholesterol in people whose cholesterol is too high for heart health
· Functional Food: Yogurt
· Contains living lactobacillus or other bacteria
· Ferment milk into yogurt or kefir
· Such probiotics are believe to alter the native bacterial colonies or other conditions in the digestive tract in ways that may reduce disease
· Lactobacillus organisms may be useful for improving the diarrhea that often occurs from the use of antibiotic drugs or other causes (especially among young children)
· May provide benefits against certain chronic intestinal disease, colon cancer, ulcers, and other digestive problems
· Probiotic preparations may alleviate lactose intolerance and allergies, enhance immune function, protect against digestive tract cancers, (particularly colon cancer) and ulcers, reduce urinary and vaginal infections in women, lower blood cholesterol
· Concerns
· Large doses of purified phytochemicals added to foods may produce effects vastly different, even potentially toxic from those of phytochemicals in whole foods
· Eg concentrated  cranberry tablets may significantly increase the taker’s risk of developing kidney stones
· Foods sold as functional foods often contain untested medical herbs
· Such herbs have in recent years caused serious damage to health and even some deaths among consumers
· In light of all the evidence for and against phytochemicals and functional foods it seems clear that a moderate approach is warranted
Lecture 4
· The body needs constant supply of nutrients including simple sugars, amino acids, fatty acids
· In addition to oxygen these nutrients allow cells to function throughout the body
· Cholesterol in cells keep it fluid and flexible
· Proteins transport nutrients in and out
· Villi (only in some cells) increase the surface area to allow more absorption
· Mitochondria produce ATP
· Ribosomes make amino acids
· Nucleus holds DNA
· Body fluids supply tissues with energy, oxygen, nutrients and water
· 4 types of body fluids
· Bloodcomposed of water, RBC WBC, nutrients and oxygen and others
· Travels within arteries, veins, capillaries and the heart’s chambers
· Circulating within these vessels is the plasma of the blood
· Arteries carry blood to the heart (oxygenated)
· Veins carry blood away from the heart
· Capillaries connect an artery to a vein
· Carry nutrients to all parts of cell and carry away waste
· Through gastro-intestinal track it picks up absorbed nutrients
· When leaving GI track it enters the liver where it picks up nutrients and glucose is converted into glycogen
· Liver turns fats into cholesterol
· The blood is then cleaned in the kidney’s
· Water soluble nutrients are absorbed right into the blood stream
· Monosaccharides
· Glycerol and short/medium fatty acids
· Protein and amino acids
· Vitamin B and C and minerals
· Fat soluble nutrients are absorbed into the lymph system and then into the blood stream
· Monoglycerides are made into TGs which are then get absorbed my lymph
· Cholesterol
· Phospholipids
· Vitamins A, D, E, K
· Lymph the fluid that moves from the blood stream into tissues spaces and then travels in its own vessels
· Which eventually drain back into the bloodstream
· Lymphatic system carries the by-products of cells (lactic acid and CO2) back to the 2 large veins in the neck where it passes through lymph nodes
· Bacteria and other harmful agents are filtered out and eventually destroyed
· Lymph nodes pick up and transport most fats from intestines and most soluble vitamins
· Extracellular fluid fluid surrounding cells
· Derived from blood in the capillaries
· Flows around the outside of cells, permitting exchange of material
· Some returns to the blood by re-entering capillaries
· The remaining fluid forms lymph
· Intracellular fluid fluid inside cells
· Medium in which all cell reactions take place
· Its pressure helps the cells to hold their shape
· Is drawn from the extracellular fluid
· Healthy Cardiovascular system has adequate fluid intake
· Cardiovascular fitness involves nutrition and physical fitness
· Health RBS very sensitive to malnutrition and often indicator of dietary deficiencies or imbalances of vitamins and minerals
· Hormone and Nervous System are the body’s 2 major communication networks that work together to regulate body processes among the organs
· Operate in coordinated, efficient manner
· Respond to hunger, govern the act of eating, regulate digestion and initiate the stress response
· Hormones are chemical messengers secreted by glands in the body in response to conditions in the body that require regulations
· Act on an organ to maintain constant conditions
· Ex calcium levels in the blood must be maintained at constant levels
· Maintains normal heart beat
· When levels get low parathyroid gland excretes parathyroid hormone it triggers the release of calcium from the bonds and then PTH works in the kidney’s to help reabsorb the calcium
· Interaction Between Nutrition and Hormones
· Are affected by fasting, feeding, exercise
· Regulate hunger and appetite
· Regulate metabolism thyroxin
· Regulate digestive system
· Regulate menstrual cycle
· Regulate body’s reaction to stress
· The nervous system consists of the brain and spinal cord as the central controllers
· Receive sensory impulses from the outside world
· Cerebral cortex sends instructions to the muscles and glands telling them what to do
· Flight or Fight response is when danger is detected nerves release neurotransmitters (chemicals that facilitate communication between nerve cells)
· Glands release epinephrine and norepinephrine in response to danger
· Neurotransmitters and hormones cause metabolism to speed up
· When the metabolism increases 	
· Pupils become dilated
· Muscles tense up
· Breathing quickens and deepens
· Heart rate and blood pressure increase (to rush oxygen to all muscles)
· Liver releases glucose from its stores
· Fat cells release fat (fats to be turned into glucose for energy)
· The digestive system shuts down
· Immune System enables the body to resist/fight disease/infection
· 1st line of defence against antigens is the skin, lungs and digestive trace
· 2nd line of defence (WBC) are phagocytes and lymphocytes (T-cells and B-cells)
· If you have an infection there is an increase in the number of WBC
· Phagocytes engulf and leave chemical trail  of an antigen on the surface
· The infection is recognized by T-cells who then seek and destroy similar chemicals
· B-cells find and destroy the antigen and also bind antigen side on T-cells to form an antibody that quickly replicates
· Memory cells are made
· Digestive system
· Alimentary canal to stomach (food enters by renal sphincter)
· Stomach sphincter small intestines duodenum, jujenum, ileum large inestinces colon rectum
· Accessory organs on the left do not hold food but release enzymes to help digest
· Diphase is the inability to form bolus and swallowing leading to choking (symptoms of victims of stroke, Parkinson’s, medicationsdifficulty chewing)
· Mechanical aspects of digestion include...
· Mouth
· Chewing tears food into shreds, breaks open skin, seeds
· Adds water/salvia to soften sharp foods and moistens and coats each bolus making it slippery
· < 1minute
· Stomach
· Grinds and churns swallowed food and mixes it with acid, enzymes and fluid to form chime
· Holds food for a while 1-2 hours
· Top half of stomach is holding bank
· Fat and bulky meats take longer to digest and therefore stay in the stomach longer
· Colon
· Food spends 12-24 hours
· Bacteria can ferment to form short chained fatty acids to supply energy to colon cells so they stay healthy longer (only is bacteria is probiotic)
· Reabsorbs water
· Absorbs minerals
· End product is a paste of fibre and other undigested material
· Rectum
· Stores fecal material to be excreted at intervals
· Chemical Aspects of Digestion
· Salivary glands
· Amylase digests starch
· Trace amounts of fat digesting enzymes
· Stomach
· Gastric acid –water, HCl and enzymes
· Main function is protein digestion
· Stomach lining and digestive tract is protected by mucus
· Small intestines
· Food spends 7-8 hours 
· Major organ of digestion and absorption
· Hormonal messengers stimulate the gall bladder to release bile for fat emulsification and digestion (bile formed in the liver and stored in the gall bladder)
· Hormonal messengers stimulate the pancreas to release pancreatic juice (enzymes and bicarbonate) neutralizes the stomach acid that has reached the small intestines
· Small chemical fragments are then absorbed into blood and lymph via the cells of the small intestine’s wall (vitamins and mineral
· Bile as an emulsifier
· Mustbe emulsified before digested
· Bile pulls fat into stomach juices because of hydrophobic head and hydrophilic tail pulls globules of fats into stomach juices allowing small pieces to be broken off
· Hydrophobic heads attach to fats, hydrophilic tails face stomach juice
· Lecithin is an emulsifier found in food  such as mayonnaise]
· Common digestive problems are:
· Gascaused by undigested foods that enter the colon and bacteria in colon ferments food into Co2 and H (eating too fast or ingesting a lot of carbonated beverages)
· Hiccups spasm of the diaphragm
· Heartburn burning sensation in esophagus due to HCL and reflux of the stomach
· GERD(gastro esophagus reflux disease) extreme heartburn when esophagus narrows making swallowing extremely hard (can cause damage to the throat and mouth)
· Ulcererosion of the layers of the stomach lining (infection by helicobacter)
· Hernia upper part of stomach lies above diaphragm
· Diarrhea digestive contents travelling too fast and collect too much water in large intestines (can lead to dehydration, cramps (caused by food poisoning, inflammatory bowel disease, irritable bowel syndrome)
· Constipationexcretion to slow and stool is hard and dry causing pain (lack of fibre causing colon to work sluggish, dehydration, inactivity, potty training)
· The excretory system
· Lungs exchange CO2 and O2
· Liver pulls waste out of blood
· The liver processes  these wastes and either ;	
· Sends them to the digestive tract with bile, to leave the body with feces
· Or prepares them to be send to the kidneys for disposal in urine
· Liver produces ammonia as a bi-product of protein sysnthesis
· Kidneys (nephrons) filter waste from the blood and concentrates them as urine to be excreted by the bladder
· Also specializes in removing water and maintaining blood pressure by the excretion or retention of sodium
· Regulate fluid volume and the concentrations of substances in the blood and extracellular fluids
· To maintain healthy kidney’s you need strong CVS, adequate water/fluids, adequate energy, exercise and nutrition
· Excess nutrients are either stored as excess energy as glycogen in the liver or as fat (adipose tissue)
· Some nutrients are stored without limit even if they reach toxic levels
· Others are stored only in small amounts and can readily be depleted
· Alcohol is a source of energy, is a psychoactive drug, causes euphoria on the brain, and its main compound is ethanol
· When alcohol enters the body it is absorbed directly through the stomach walls when the stomach is empty and reaches the brain within a minute
· All nutrients are absorbed in the small intestine but no alcohol
· Diuretic increases urination and dehydration
· When alcohol arrives in the brain it sedates inhibitory nerves excitatory nerves take over temporarily
· Eventually acts as a depressant and sedates all nerve cells
· Brain cells shrink upon exposure to alcohol proportionately to the amount drunk
· Irreversible harm to vision, memory, learning ability
· Alcohol’s effect on the brain
· Sedates the frontal lose responsible for reasoning and judgement
· Speech and vision centers of the brain become sedated
· Large muscle control is affects –staggering
· Passes out
· Deepest brain center controls breathing and heartbeat –death
· Once absorbed alcohol is directed to the liver so that it can start detoxifying it before it reaches other organs
· 80% of alcohol is metabolized by ADH =liver enzyme breaks down alcohol by removing H atom
· 10% is metabolized by MEOS=a chain of enzymes
· 10% is excreted through breath and urine
· Factors that affect alcohol metabolism is
· Amount of ADH in the liver
· The amount of ADH the stomach produces
· Fasting cause ADH to be degraded and reduces the rate of alcohol metabolism by 50%
· Body size
· Previous drinking experiences
· Health of the individual
· Causes of a hangover are congeners, dehydration of the brain and formaldehyde build up (but the same liver enzymes prefer to process ethanol to acetaldehyde so formaldehyde builds up in the blood)
· Liver disease fatty liver=alcohol speeds up production of fatty acids and interferes with deliverance of nutrients
· Up until last stage liver can heal itself if abstains from alcohol and eats properly (last stage =serosis)
· Effects on bodily functions
· Excess body weight –android pattern
· Liver disease :Fatty lover, Fibrosis, Cirrhosis
· Cout
· Increase risk of heart disease
· Reduced immune function
· Increase infertility and spontaneous abortions
· Decreased testosterone in males
· Long Term effects on bodily functions
· FASD- No safe amount of alcohol during pregnancy
· Heart disease, high blood pressure
· Cirrhosis of the liver
· Cancers (mouth, esophagus, breast, throat)
· Impaired memory and balance, dementia
· Bone deterioration and osteoporosis
· Malnutrition
· Alcohol’s Effect on Nutriton
· Malnutrition descreased food intake, decreased digestion and absorption
· Stomach cells over-secrete acid and histamineinflammation
· Kidneys secrete more Mg, Ca, K, Zn
· Decreased absorption of thiamine, folate, vitamin B6 and other vitamins in the small intestines
· Warnicke-Korsakoff syndrome0thiamin deficiency
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· Simple carbohydrates are sugars (natural and refines or added sugars)
· Complex carbohydrates (polysaccharides) are starch and fibre
· Carbohydrate-rich foods come almost exclusively from plants except for milk
· Simple sugars
· Monosaccharides (three single sugars, glucose, galactose and fructose)
· Disaccharides (three double sugars, lactose, maltose, sucrose)
· Must be split into monosaccharides before absorbed into the small intestines
· Sucrose = glucose +fructose
· Maltose = glucose +glucose
· Lactose =glucose +galactose
· Complex carbohydrates
· Starch
· Plants storage form of glucose (needed for its growth)
· Glycogen
· Storage form of glucose in animals and humans
· Glucose chains that make up glycogen are more highly branched than those of starch
· Fibre
· Provides support to plant structures
· Similar in structure to starch except not digested by human enzymes –most fibre passes through undigested
· Includes cellulose, hemicelluloses, pectins, gums, mucilage
· Bacterial Digestion of Fibre
· Human digestive enzymes cannot break down fibre
· Passes through GIT providing very little energy
· Bacterial from the colon can digest fibre to varying degrees by fermenting them
· Broken down into short chain fatty acids, produces gas as a waste product
· Maintain the health of the colon
· Characteristics of fibre
· Water soluble 
· Forms gels (viscous)
· Easily digested by bacteria in the human colon
· Gums, pectins, mucilage, hemicelluloses
· Comes from barely, oats, legumes, fruits, vegetables
· Decreases blood cholesterol, slows glucose absorption, softens stool, yields sefa’s, provides satiety
· Water insoluble
· Less easily fermented by bacteria
· Cellulose, hemicelluloses
· Comes from whole grains, vegetables, wheat brain, fruit, pulp, outer covering of grains, nuts, seeds, legumes
· Increases fecal weight and speeds fecal passage through colon
· Provides bulk and feeling of fullness (Appetite control)
· Reduces the risk of haemorrhoids and diverticulosis
· Diverticulosis/Diverticulitis
· Each pouch=diverticula
· Stool gets caught up in pouches and bacteria grows causes an infection and it can spread through the whole body
· Usually antibiotics, fluids and anti-inflammatory (no solids) 
· Once healed you need a high fibre diet
· Soluble Fibre and Blood Glucose control
· Viscous fibres trap nutrients and delay their transit through the digestive tract
· Glucose absorption slows which helps maintain steady levels of blood glucose
· High fibre foods play a role in modulation blood glucose and insulin levels lowering the likelihood of medical complications
· Fibre’s Role in Lowering Blood Cholesterol and Heart Disease Risk
· Cholesterol lowering effect of soluble fubre
· Bile binding 
· During bacterial fermentation of soluble fibre a sefa is produced, absorbed and travels to the liver where it may help reduce cholesterol synthesis
· Diets rich in fibre are usually low in saturated, trans fats and cholesterol and high in phytochemicals
· Fibre and Colon cancer
· Phytochemicals are rich in high fibre foods
· Fibre dilutes and speeds the removal of carcinogens from the colon
· Fibre-rich diets promote bacterial reproduction, binding nitrogen and carrying it out of the body in feces
· Butyrate provides fuel to colon to resist chemical injury that could lead to cancer
· How to increase fibre in diet
· Choose a high fibre cereal
· Add a high fibre cereal to favourite cereal or muffins
· Add fruit to cereal or extra veggies to salad
· Choose fruits and vegetables for snacks
· Choose whole grains
· Substitute legumes for meat in some meals
· Add vegetables to sandwiches or pita
· Stir fry
· Aim for a mixture of insoluble and soluble (increase gradually, increase water intake)
· Symptoms of too much too fast is intestinal gas, diarrhea, bloating, cramping
· Too much fibre?
· High intakes of fibre can displace other foods and deficiencies in nutrients and energy can occur
· Phytic acid binds minerals-excreted with fibre (iron, zinc and calcium)
· Decreased absorption from faster intestinal transit time
· High intakes can result in dehydration
· Enriched/Fortified grains are addition of nutrients to a refined product (thiamine, riboflavin, niacin, folate, iron)
· Refined Grains have be processed  removing the chaft, the bran, germ and leaving only the endosperm
· Complex carbohydrates found in whole grains, fresh and frozen fruits and vegetables, potatoes, apples, pears (skin), canned fruits and vegetables, legumes (45-65% daily energy intake)
· Carbohydrate digestion
· Mouth starch is broken down by amylase into small polysaccharides and maltose
· Small intestines polysaccharides broken down by pancreatic amylase into small polysaccharides and disaccharides
· Maltose broken down by maltase into glucose 
· Sucrose broken down by sucrose into glucose and fructose
· Lactose broken down by lactase into glucose and galactose
· Glucose is synthesized by photosynthesis, breakdown of glycogen stored in the liver (glycogenolysis), synthesized by intermediates in the liver and by amino acids (gluconeogenesis)
· Lactose intolerance-osmotic load and bacterial fermentation of undigested lactose in the small intestines causes nausea, pain, diarrhea, excessive gas
· Treatment depends on the severity of the lactose tolerance
· Cheese and yogurt are tolerated better
· Small amounts taken with other foods
· Treatment of milk with lactose-digesting enzymes
· Readymade lactate treated milk
· Pills take with milk products
· When carbohydrate intake is below a healthy minimum body fat cannot be converted into glucose to adequately feed the brain
· With a severe carbohydrate deficit the body must use protein to make glucose thus diverting protein from critical functions of its own and therefore carbohydrates prevent the use of protein for energy
· Ketosis occurs when ketone bodies accumulate in the blood, disrupting the acid-base balance of the blood
· A physiological state associated with chronic starvation whereby the liver converts fats into energy in the absence of carbohydrates
· Ketosis during pregnancy can cause brain damage
· Consequences of chronic ketosis
· Vitamin and mineral deficiencies
· Loss of bone minerals
· Altered blood lipids
· Increased risk of kidney stones
· Impaired high intensity muscular work
· Impaired mood and sense of well being
· Returning glucose to the blood
· Glucagon triggers the breakdown of liver glycogen to glucose
· Hormones that promote the conversion of protein into glucose are released (only a little protein can be spared)
· Epinephrine also breaks down liver glycogen as a part of the flight or fight response to provide quick energy
· Maintaining normal blood glucose levels
· Sugary foods and drinks are not the best choice
· Balanced meals, eaten on a regular schedule help the body to maintain its blood glucose
· Meals containing  starch, fibre, some fibre and a little fat slow digestion (blood glucose enters the blood gradually in an ongoing steady supply)
Lecture 6
· The glycemica index (GI) is a measure of the ability of a food to elevate the blood glucose and insulin levels
· Foods for which consumption triggers
· Rapid rise in blood glucose (high GI foods)
· Sugar in insulin both causes a rapid drop in blood glucose levels
· Drop in blood sugar results in more rapid return to hunger
· Researchers suggest that GI is a factor in obesity (due to hyperinsulinemia response to high GI foods)
· Glycemic load=the GI multiplied by the grams of carbohydrates
· Better tool for diet planning than the GI
· The GI and the glycemic load may be important to people with diabetes who must regulate their blood sugar
· Glycemic load and body weight
· Evidence suggests that a low glycemic load may help control body weight
· A steady flow of glucose into the blood extends feeling of fullness
· Differences in glycemic responses between persons
· High glycemic load foods seem to promote overeating in some overweight people and may lead to an increase in the presence of a marker of CVD risk
· Low glycemic diets include less refined foods
· Factors Affecting GI Results
· A food’s glycemic effect may vary from person to person
· Combining foods changes the GI of a specific food
· Acidity slows absorption
· Fat, fibre slows absorption
· Physical state of food change GI
· Ripeness
· Degree of cooking and food processing
· Particle size and physical form
· Carbohydrate rich diets and body weight
· The conversion of excess glucose to fat requires many steps and costs a great deal of energy
· When presented with both glucose and fat, the body prefers to store the fat and use the glucose to meet intermediate energy needs thus maintaining energy storage
· Carbohydrate rich foods contribute less to the body’s available energy than do fat-rich foods
· Diabetes
· Elevated blood glucose levels due to inadequate or ineffective insulin (lack the ability to regulate blood glucose levels)
· Type 1 Diabetes
· Little or no pancreatic secretion of insulin
· Often diagnosed in children
· Less common but most common chronic disease among children and young adults
· Etiology of type 1 diabetes
· Immune system attacks the insulin making cells of the pancreas (beta cells)
· Autoimmune disease
· An immune system attack on the pancreas may be provoked by genetics, viral infection, toher diseases, toxins and allergens
· Current treatment
· Insulin must be injected by daily shots or an insulin pump
· Meal planning to balance blood insulin and glucose concentration
· Future Treament
· Insulin nasal spray and inhaler
· Transplant insulin-producing beta cells
· Vaccine to precent occurrence of the disease
· Type 2 Diabetes
· Most common type
· Pancreatic beta cells make sufficient insulin but the body’s cells resist insulin’s actions =insulin resistance causing hyperglycemia
· Insulin resistance
· A condition in which insulin is less effective in moving glucose from the bloodstream into the cells
· As blood glucose rises, so does blood insulin
· Eventually the pancreas may become less able to make insulin
· Diet and exercise, weight management are 1st in line for treatment
· Drugs such as oral hypoglycaemic agents –stimulate the pancreas to secrete sufficient insulin to overwhelm the cell’s resistance or a drug that improves tissue uptake of glucose
· There is a genetic component to type 2
· Prevention can decrease risk of developing
· Maintain a healthy body weight
· Consume a diet high in fibre
· Adequate protein
· Exercise regularly
· Restrict alcohol
· Glycosuria glucose in urine, kidneys cannot absorb all the glucose back into the bloodstream
· Polyuriaincreased urination, glucose has osmotic effect, water gets pulled into urine
· Polydipsiaexcessive thirst as a result as a result of polyuria
· Polypahgia increase in hunger, cells are starving, loss of energy when ketones and glucose spill into urine
· Hyperlipidemia excessive lipids in the blood, need to meet the energy of tissues so fat is broken down
· Ketosisketones in the blood and urine, incomplete breakdown of fats in the ansence of glucose
· Long term complications of diabetes
· Cataracts, blindness
· Amputations
· Heart disease
· Kidney disease requiring dialysis or transplant
· Nerve damage
· Management of Diabetes
· Insulin of other drugs
· Diet
· Physical activity
· Self monitoring of blood glucose
· Maintain a healthy body weight
· Role of diet in managing diabebtes
· Moderate/controlled amounts of carbohydrates spaced evenly throughout the day
· Adequate fibre
· Is moderate in added sugars
· Is adequate but not excessive in protein
· Low in fat especially saturated fat
· Antioxidant-rich foods
· Chromium rich foods
· Role of Physical activity in preventing and controlling diabetes
· Helps achieve and maintain a healthy body weight and heightens insulin sensitivity
· Promotes weight loss which helps delay the onset of diabetes
· Warning signs
· Excessive urination and thirst
· Glucose in the urine
· Weight loss with nausea, fatigue, weakness
· Hunger
· Craving for food especially sweets
· Frequent infections (skin, gums, vagina, urinary tract)
· Pain in legs, fingers , feet
· Slow healing of cuts and bruises
· Itching (poor circulation)
· Drowsiness (ketosis causes fatigue)
· Hypoglycemia is an abnormally low blood glucose level (often caused by exaggerated sensitivity to insulin)
· Postprandial hypoglycaemia (unusual drop in blood glucose after a meal) (stress response of sympathetic nervous system)
· Reactive hypoglycaemia
· Fatigue, weakness, dizziness, irritability, headaches, a rapid heartbeat, anxiety, sweating, trembling, hunger, headaches, impairment of intellectual task
· Fasting hypoglycaemia (8-14 hours of fasting)
· Headache, mental dullness/confusion, fatigue, amnesia, seizures, unconsciousness
· Causes of Hypoglycemia in insulin treated diabetes
· Failure to eat prescribed diet
· Delayed meal following an insulin injection
· Vomiting
· Diarrhea
· Sudden increase in exercise
· Alcohol
· Error in insulin dosage
· Weight loss without a decrease in insulin dose
· Sugar and its effects on health
· Obesityonly when sugar in extremem excess over total needs does it lead to fat storage
· Diabetessugar is not the cause of diabetes, leads to over weight, body fat contributes to diabetes
· Increase in risk of heart disease (high sugar diets decrease HTL which is the good cholesterol)
· Hyperactivity in childrenusually foods that have caffeine and sugars that are pure sugar, Halloween affect, sugar alone does not cause hyperactivity
· Dental decay and gum diseasecarbohydrates broken down into acids that break down the enamel of teeth, sticky foods can’t be washed away by salivia
· Artificial Sweeteners
· Do not promote dental decay
· Calorie-free because body can’t break down
· Human body cannot metabolize saccharin, acesulfame-k, cyclamate
· Sugar Alcohols
· Absorbed more slowly and metabolized differently than other sugars
· Bacteria in mouth cannot use
· Half as sweet as sucrose
· Are not calorie free
· Large amounts can cause diarrhea and gas, abdominal discomfort
· Saccharin
· 300 times as sweet as sucrose
· Banned in Canada from being added to foods
· US dropped ban
· Aspartame
· Sweet’n low, equal, nutrasweet
· A synthetic derivative of a combination of the amino acids aspartic acid and phenylalanine
· Acesulfame-K
· A synthetic chemical 
· Used in chewing gum and candies
· Sucralose
· 600 times as sweet
· Heat stable
· Safe for pregnant and breast feeding women
· Splenda
· Sucrose chemically combined with chlorine
· Cyclamate
· Awaiting FDA approval
· restricted to a table top sweetener in Canada but only on the advice of a physician
· reportedly causes cancer
· 30 times as sweet
· Twin sugar
· Stevia
· Health Canada and FDA do not allow it to be added to foods
· Sold in health foods and grocery stores, pharamacies as a natural alternative to artificial sweeteners
· Trehalose
· A disaccharide made up of two glucose molecules joined together but not in the same orientation as maltose
· Only 45% as sweet as sucrose
· Does not enhance the growth of bacteria and dental caries
· Present naturally in mushrooms, honey, lobster, shrimp, foods made with brewer’s yeast
· Neotame
· Beverages, breakfast cereals, desserts, bakery products, fruit spreads
· 7000-13000 times as sweet as sucrose and 40 times as sweet as aspartame
· Composed of aspartic acid and phenylalanine
Lecture 7
· Roles of fat in the body
· Muscles energy
· Padding/proctection
· Insulation (thermal regulation)
· Component of all cell membranes
· Transport/assists in absorption of fat soluble vitamins (A,D,E,K)
· Serves as raw material for hormones, bile, vitamin D, EFA’s
· Roles of Fat in  Food
· Source of concentrated energy
· Macronutrient
· Sensory appeal
· Satiety
· Tenderizes food
· Most of the body’s chief storage form for the energy from food eaten in excess of need, fat alsoprovides most of the energy needed to perform much of the body’s work, especially muscular work
· Most body cells can store only limited amounts of fats, whereas some cells are specialized for fat storage such as adipose tissue which can expand indefinitely (the more fat they store the larger they grow)
· Glucose in the form of glycogen is not the body’s major form of energy storage, glycogen stores a large amount of water therefore it is heavy and bulky and thus the body can only store limited amounts
· Whereas fat is the body’s major storage form of energy because fat packs tightly together without water so relative to carbohydrates much more fat can be stored in a small space
· So gram for gram fats privde more than 2x the energy of carbohydrates making fat an efficient storage form of energy
· The amount of body fat a normal weight person is more than sufficient to provide energy for an entire marathon or to battle disease should the person become ill and stop eating for awhile
· Classifications of lipids
· Triglyceridesvariety of sizes but they all share a glycerol backbone with 3 fatty acids
· All glycerol molecules are alike but the fatty acids many vary in 2 ways
· Length of the carbon chain
· Degree of saturation
· The nature of the fatty acids determines if the TG is hard or soft at room temperature
· Most shorter-chain fatty acids or unsaturated ones are softer and melt more readily at lower temperatures
· Each species of animal makes its own characteristic kinds of TG –governed by genetics 
· Fats in the diet can affect the type of TG made
· Saturated vs unsaturated fatty acids
· Degree of saturaction 
· Affects the temperature at which the fat melts
· The more unsaturated the fatty acids, the more liquid the fat is at room temperature
· The more saturated the fatty acids, the firmer the fat is at room temperature
· Phospholipids key component of cell membranes
· Consists of 2 fatty acids, glycerol, and a phosphorus containing molecule
· Fatty acid is soluble in fat
· Phosphorus is soluble in water
· Are emulsifiers
· Substance that mixes both fat and water and permanently disperses the fat in the water forming an emulsion
· Lecithin and other PLs play a key role in the structure of cell membranes
· PLs enable fats to travel back and forth across the lipid-containing membranes of cells into the watery fluid on both sides
· Lecithin supplements have no special ability to prmot health
· Sterols 
· cholesterol serves as a precursor for making bile
· An emulsifier made in the liver and stored int he gall bladder
· Does not digest fats
· Emulsifies fats in such a way that enzymes in the watery fluids may contact it and split the fatty acids from the glycerol for absorption
· Component of cell membranes
· Forms major parts of plaques that narrow arteries in atherosclerosis (underlying cause of heart attacks and strokes)
· Also consists of Vitamin D and Sex hormones (estrogen and progesterone)
· Digestion of Fats
· Mouthglands in the base of the tongue secrete enzymes lingual lipase
· Plays a major role in digesting milk fats in infants
· Stomach fat separates from the watery component and floats as a layer on the top
· Small intestines TG is broken down by bile into emulsified fat and then broken down my pancreatic lipase into MG,FFAs and then micelles
· Micelles formed to be transported through villi
· Bile has an affinity for both fat and water and brings the fat into the water and after emulsification more fat is exposed to the enzyme and fat digestion proceeds efficiently
· Absorption of fats
· Inorder to be absorbed fats must pass through the watery layer of mucus that coats the absorptive lining of the digestive tract
· Bile assists the lipids across the mucus layer to the absorptive cells of the intestinal villi
· Villi cells extract the lipids
· The bile may be absorbed and reused or exit with the feces
· Fat transport
· Shorter products of lipid digestionglycerol and SCFA, FFA, monoglycerides pass directly through the cells of the intestinal lining into the bloodstream
· Travel unassisted to the liver
· Larger products of lipid digestion (MG, LCFA) formed into lipoproteins before being released into the lymph that leads to the blood
· Inside intestinal cells they are formed into TG and clustered with proteins and phosopholipids forming chylomicrons
· Using Stored Fat for Energy
· Stored fat is retrieved from adipose tissue for energy when energy becomes unavailable to the body
· Fat cells dismantles stored fat molecules and release the compounds into the blood
· Cells break them down into smaller fragments each of which is combined with a fragment derived from glucose
· Lipolysis liberates energy, CO2 and water
· More fat can be broken down and used for energy by inccreaing the body’s demand for it
· Decreasing intake of food energy
· Increasing the body’s expenditure of energy
· Or a combination of the above
· To lose 1lb of body fat , need to have an energy deficit of 500kcal/day for seven days
· Successful weight loss depends on a low energy intake—not the proportion of nutrients
· Carbohydrate ir required for the complete breakdown of fat into energy
· Without CHO keton bodies are produced which build up in the blood and spill over into the urine
· Excess CHO can be stored as fat although not efficiently
· Glucose must be broken down into fragments which are then reassembled into fatty acids and this process requires energy
· Whereas fat requires fewer chemical steps before storage
· Dietary Fat, Cholesterol and Health
· High intakes of certain dietary fats are associated with disease
· Diets high in saturated and trans fat are at increased risk of CVD
· High fat diets are associated with an increased risk of certain cancers as well as the health risks associated with obesity
· Lipoproteins
· Very-low-density lipoproteins VLDL
· Carry TG and other lipids made in the liver to the body of cells for their use
· Low-density lipoproteins LDL (more lipid, less protein)
· Transports cholesterol and other lipids to body tissues 
· Made from VLDL after they have donated TGs to the body cells
· Deposits cholesterol on arterial walls
· High-density lipoproteins HDL (less lipid, more protein)
· Carry cholesterol from body cells to the liver for disposal
· Lipoproteins and Heart Disease
· Elevated serum LDL concentrations are an indication of heart attack risk
· Elevated serum HDL concentrations are associated with low heart attack risk
· The difference in attributable to the proportions of lipids they contain and the tasks they perform (not the type of cholesterol they carry)
· Modifiable Risk Factors
· High blood LDL, low blood HDL
· High blood pressure
· Type 2 diabetes
· Obesity
· Physical inactivity
· Cigarette smoking
· Atherogenic diet (for people with high blood pressure)
· Significance of fats on blood lipids
· Saturated fats
· Usually solid at room temperature
· Animal fats (meat, dairy)
· Tropical oils (palm, coconut, kernel, cocoa butter)
· Increase total cholesterol,LDL,HDL
· Hydrogenated Fats/Trans Fats
· Liquid fat plant based oil changed into saturated form
· Increase total cholesterol, LDL, TG
· Decreases HDL
· Monounsaturated Fats (MUFA)
· Liquid at room temperature 
· Olive, cabnole, peanut, avocado, some nuts
· Decreases total cholesterol and LDL
· Polyunsaturated Fats (PUFA)
· Liquid at room temperature
· Safflower, sunflower, corn, soybean, cottonseed oil
· Decrease total cholesterol, and LDL
· MUFA and PUFA must replace SF and TF for heart health benefitsdecreased risk in heart disease
· Unsaturated Fats and Heart Health
· Olive oil
· Rich in MUFA
· Evidence from the Mediterranean suggests that olive oils confers a degree of protection against heart disease when it is used in place of other fats
· Dark-coloured olive oils also deliver valuable phytochemicals
· Canola oil
· Rich in both MUFA and PUFA
· Supports heart health when replacing saturated fats in the diet
· Clearing the cholesterol confusion
· High blood cholesterol is an indicator of risk for CVD
· About 60% of people exhibit little increase int heir blood cholesterol even with a high diertary intake
· 80% is produced in the liver
· Dependent on the types of dietary fat eaten
· SF and TF in foods raises blood cholesterol levels more than dietary cholesterol
· 20% is determined by dietary cholesterol
· Organ meat, egg yolks, meats, diary, shrimp
· Genetics and Hypercholesterolemia
· Some people respond to high dietary cholesterol intake with greatly increase blood cholesterol
· A few individuals have inherited a total inability to clear from the blood the cholesterol they have eaten and absorbed
· These people must strictly limit fats and refrain from eating foods rich in cholesterol
· Boost HDL  exercise regularly, maintain a healthy body weight
· Lower LDLdecreases total fat intake, decrease intake of SF and TF, increase soluble fibre, maintain a healkth body weight
· LDL and Risk for CVD
· LDL is susceptible to damage by oxidation
· Evidence indicated that oxidation of the lipid part of LDL is injurious to the arteries of the heart
· Dietary antioxidants may slow LDL oxidation (vitamin c, e, selenium, antioxidant, phytochemicals)
Lecture 8
· Essential Fatty Acids have two families
· Omega -6 fatty acids (linoleic acid) AA
· Omega-3 fatty acids (linolenic acid)EPA,DHA
· Polyunsaturated fatty acids
· The only fats that cannot be synthesized by the body =essential nutrients
· Used by the body to make eicosanoids (hormones)
· Biologically active compounds that regulate body function
· DHA prevents blood clotting (week estrogen effect)-physiological essential fatty acid that is used for eye development
· Eicosanoids
· Regulate functions such as
· Muscle relaxation and contraction
· Blood vessel dilation and constriction
· Blood clot formation
· Blood lipids in the liver
· Response to injury and infection (fever, inflammation/anti inflammation, pain)
· Roles of Essential Fatty Acids
· Provide raw material for eicosanoids
· Serve as structural and functional parts of cell membrane
· Contribute lipids to the brain and nerves DHA
· Promote normal growth and vision (retina development)
· Assist in gene regulation
· Maintain outer structure of the skin, protecting against water loss
· Help regulate genetic activities affecting metabolism
· Support immune cell function
· Linoleic acid
· Can be used to produce other omega-6 fatt acids
· Arachidonic acid (AA)
· Starting material from which a number of eicosanoids are made
· Duration of pregnancy and other cell membrane functions
· Sources of linoleic acid
· Leafy vegetables
· Nuts, seeds
· Whole grains
· Vegetable oil (corn, cottonseed, sunflower, safflower, sesame)
· Poultry fat
· 5-10% of calorie intake
· Linolenic Acid
· Can be used to produce other omega-3 fatty acids
· EPA and DHA
· Body makes limited amounts
· Abundant in fish oilds
· Precursors for prostaglandins
· Decrease inflammation, thins blood
· Physiologically essential (conditionally)
· Sources of linolenic acid
· Flaxseed
· Flaxseed oil
· Wheat germ
· Nuts and seed (walnuts, pumpkin seeds)
· Canola oil
· Non hydrogenated canola oil margarine
· Omega-3 eggs
· Omega-3 milk
· 0.6-1.2% daily calorie intake
· Source of EPA and DHA
· Human milk (very low if mother is not taking supplements or eating fish herself)
· Fatty coldwater fish (salmon, mackerel, lake trou, sardines, tuna, anchovy, herring, bluefish)
· A common misconception
· Only oily fish provides the performed DHA and EPA, the fatty acids that have the physiological functions
· Flaxseed oil contain linolenic acid which can be partially converted to EPA and DHA but the conversion is slow and inhibited by
· A diet high in linoleic acid
· A diet high in trans fatty acids
· A deficiency of vitamin b3, b6, c, zinc and magnesium
· Aging, health conditions such as diabetes and some prescription drugs
· High blood cholesterol levels
· EPA and DHA
· A diet that includes s2 meals of fatty fish per week can reduce deaths and illness from heart disease, especially in people who have already suffered a heart attack
· Omega-3 fatty acids support immunity and inhibit the development of certain cancers
· Fish is more beneficial than supplements
· Potential Health Benefits of DHA and EPA
· Prevention of heart disease when there is a shift toward omega-3 eicosanoids by reducing the production of omega-6 eicosanoids the following benefits may result
· Reduced platelet aggregation
· Reduced inflammation
· Help sustain a regular heart beat
· Reduced blood TG but may increase LDL
· Milk reduction of blood pressure
· Slow hardening of the arteries 
· Infant growth and development
· Normal brain development (DHA concentrates in the brain’s cortex)
· Normal vision development (DHA helps to form the eye’s retina)
· DHA is incorporated into PL membranes of the brain and retina and continue to accumulate during the first 2 years of life
· Omega-3s may reduce premature labour
· Cancer preventioneicosanoid shift that may oppose cancer, altered genetic activities that affect
· Fish Oil Supplements
· May raise LDL
· High intakes omega-3 PUFA may increase bleeding time, interefere with wound healing, suppress immune function
· Lack other beneficial nutrients found in fish (iodine, selenium)
· Often made from fish skins and liver (pesticides, heavy metals, such as mercury and other industrial contaminants PCB)
· Contain naturally high levels of vitamin a, d
· Are expensive
· Fish Safety Recommnedations
· Consume a variety of fish
· Minimizes exposure to any particular toxin that may accumulate in a particular fish species
· Cook fatty fish so that fat drips off (decreases PCBs found in fat tissue)
· Baking on a rack, barbeque
· Pregnant women and children
· Most sensitive to the effects of mercury (limit on high mercury fish)
· Can safely benefit from safer fish varieties within recommended limits
· Deficiencies of Essential Fatty Acids
· Symptoms include skin and hair abnormalities, impaired immune function, reproductive problems, kidney disorders, liver disorders, growth retardation in children
· EFA deficiency
· The body stores some EFAs so extreme deficiency disorders are rare
· Have been seen in
· Adults and children fed TPN which was lacking in EFA
· The Effects of processing on unsaturated fats
· Vegetable oils make up most of the added fat in the diet
· Fast food chains use them for frying
· Food manufacturers add them to processed foods
· Consumers tend to choose margarine over butter
· Vegetable oils ten to be less saturated than animal fats
· Hydrogenation
· The process of adding hydrogen to unsaturated fatty acids to make the fat more solid and resistant to the chemical change of oxidation
· Points of saturation	
· Vulnerable to attack by oxygen
· When oxidized the oilds become rancid
· Cooking oils should be stored in tightly covered containers that exclude air
· If stored for long periods they need refrigeration to retard oxidation
· Partial hydrogenationchemically still unsaturated but physical properties are more like saturated fats
· Properties of Hydrogenated Vegetable Oils
· Economical to produce
· Increased palatability
· Higher smoking point  suitable for frying because it has a higher smoking point (temperature at which fat gives off an acrid blue gas)
· Spreadable, soft fat
· Prolong a products shelf life
· Trans Fats
· Unusual unsaturated fatty acids
· Similar in shape to saturated fatty acid
· Not made by the body
· Occur naturally in tiny amounts mainly in dairy foods and beef
· Diets high in TFs may be associated with cancer risk and increased risk of heart disease
· Implications to human health
· Trans Fats increase risk of heart disease by increasing LDL cholesterol, decreasing HDL (which adversely affects the ratio of total cholesterol to HDL cholesterol), produces inflammation
· Each gram of TF consumed represents at least 2-3 times increased risk of heart disease when compared with that of an equal amount of saturated fat
· Trans Fats come from
· Spread (hard margarines and shortenings)
· Packaged foods (cake mixes, pancake mixes, hot chocolate mix)
· Soups
· Fast/fried foods
· Frozen foods (pies, waffles, pizza breaded fish)
· Baked goods (donuts, muffins, cakes, cookies)
· Chips and crackers
· Breakfast food (cereal and energy bars)
· Toppings and dips (non diary creamers, flavoured coffees, whipped toppings, gravy mixes, salad dressing, mayonnaise)
· The amount of TF must be listed in grams per serving
· TF can be listed as zero grams if the product has less than 0.2 grams per serving
· Trans Fat free ccontains less than 0.2 grams, contains 2 grams or less of SF and TF combined, and provides less than 15%  energy
· Reduced in TFcontains 25% or less TF and SF content is not higher than it is in the original product
· Bill 8
· Amends the Education Act to regulate the sale of all foods and beverages containing industrially produced trans fats sold in schools
· Gives power to the ministry of education to create policies and guidelines with respect to nutrition standards for food/beverages provided on school premises or in connection with a school activity
· Vegetable oils equal to or less than 2% of total fat content
· All other foods, beverages equal or less than 5% total fat content
· Visible Fats
· Fat added to foods (butter, margarine, oil)
· Fat on the outside of foods (chicken skin)
· Hidden fats
· Naturally found in foods (marbling meats, avocados, milk products, coconut, nuts, seeds, olives)
· Added in preparation/cooking (fried foods, cream soups)
· Ways to reduce fat
· Frequency or portion size
· Substitute lower fat variety lower fat version or alternative choice
· Balance lower and higher fat choices
· Extra lean ground=contains no more than 10% fat
· Lean ground=contains no more than 17% fat
· Medium ground=contains no more than 23% fat
· Regular ground=contains no more than 30% fat
· Fat Replaces/ Artificial Fats
· Fat Replaces ingredients that replace some or all of the function of fat
· May or may not provide energy
· Offer less than half a gram of fat, saturated fat and trans fat
· Some contain artificial fats
· Some use conventional products in unconventional ways to reduce fats and calories
· Add water or whip air into foods
· Add fat-free milk to creamy foods
· Use lean meats and soy protein to replace high fat meats
· Bake food instead of frying
· Fibrethose made from oats or barley have the added benefit of containing viscous fibres while imparting desirable tastes and textures associated with real fat
· Sugarprovide calories but few than do real fats
· Proteinprovide calories but fewer than do real fats
· Manufactured fat replacersconsist of chemical derivatives or modified versions of carbohydrates, fat, protein
· FDA approval of a fat replacer requires that the manufacture prove that the fat replacers
· Contribute little food energy
· Is non-toxic
· Does not rob the body of needed nutrients
· Artificial Fatschemically synthesized to mimic the sensory and cooking qualities of naturally occurring fats
· Zero energy
· Totally or partially resistant to digestion
· Olestra is an artificial fat not presently added to foods in Canada
· Member of a sucrose polymer
· Resembles the chemical structure of TG
· Core of sucrose with eight fatty acids bonded to it
· Human digestive enzymes do not recognize the molecules of olestra
· Cannot split its fatty acids from its sucrose
· Passes through digestive tract undigested
· Benefits
· Identical properties of fats when fried, cooked, baked
· Can be heated to frying temperatures without breaking down
· Tastes like fat-slight aftertaste
· Performs all the functions of fat in bakes goods
· Concerns
· When consumes in large amounts can cause diarrhea, gas, cramping, an urgent need to defecate and leaking
· Nutrient losses (fat soluble vitamins) to compensate olestra is fortified with vitamins a, d, e,k
· Phyotchemical losses (reduces absorption of lycopene)
Lecture 9
· 20 amino acids but only 9 are essential
· Essential because they cannot be produced in the body but must be obtained from the diet
· Methionine is lacking then cycsteine because essential
· Phenylalanine is lacking then tyrosine because essential
· Essential amino acids cannot be synthesized at all or cannot be synthesized in amounts sufficient to meet physiological needs (indispensable amino acids)
· Conditionally Essential aanormally nonessential amino acids but must be supplied in the diet in special circumstances 
· Formation of proteins peptide bons (carbon of acid side of one to the amino side of another), side chains carry electrical charge and gives it its function
· 10 or more is polypeptide
· 4-10 is orgaopeptide
· Recycling amino acids
· An amino acid pool exists for providing cells with raw material  for building proteins in times of fuel or protein deprivation
· Most active tissues for protein turnover plasma proteins (haemoglobin), intestinal mucosa, skin
· Less active heart muscle, brain tissues
· Body breaks down own protein for energy or to get the amino acids it needs
· Sequence of the amino acids int he chain determine the folding of the polypeptide to form the protein
· Hydrophobic ends orient themselves so that they are on the inside of the protein and cause the chain to tiwst in on itself
· Globular  shape and transporting protein in the body
· Nutrients and Gene Expression
· Cells specialize in making only the proteins typical of their cell types
· Cells regulate the expression of genes and synthesis of various proteins in response to changing conditions in the body
· Nutrients often signal the need for more or less of a protein
· Variety and Specificity of Proteins
· The variety of amino acid sequences is unlimited
· Amino acid sequence in proteins is determined by heredity (mutations in the amino acid sequence of HgB molecule results in loss of function)
· Denaturation of Proteins
· Irreversible unravelling of the protein molecule (heat, acid, bases, alcohol, salts of heavy metals)
· Damages body proteins (body has mechanisms in place for maintaining temperature and pH)
· Begins the process of protein digestion (stomach acid uncoils the protein structure allowing digestive enzymes to cleave the peptide bonds)
· Protein digestion and absorption
· Stomach acid uncoils protein strands and activates stomach enzyme pepsin to break down proteins into smaller polypeptides
· Small intestines have the pancreatic protease that breaks down the polypeptides into amino acids and di/tri peptides
· Protein and Amino Acid Supplements
· Concerns: body is designed to handle whole proteins
· Groups of chemically similar amino acids compete for the transport carriers in order to be absorbed (imbalance and deficiency in certain needed amino acids)
· Possible dehydration
· No current UL established
· Excess protein does not build muscle, need that and exercise wwith a lot of carbohydrates
· Functions of Proteins
· Working proteins
· Enzymes
· Antibodies
· Transport vehicles
· Hormones
· Neurotransmitters
· Protein pumps
· Structural proteins
· Tendons
· Ligaments
· Scar tissue
· Cores of bone and teeth (collagen)
· Muscle tissue
· Filaments of hair
· Nails
· Roles of Protein int he body
· Support growth and maintenance of new tissues (protein turnover=the process of breakdown, recovery and synthesis of proteins)
· Build enzymes, hormones, antibodies
· Maintain fluid and electrolyte balance (controls the release of sodium and potassium)
· Maintain acid-base balance (buffer the blood against acidity or alkalinity)
· When the blood becomes acidic, the negatively charged side chains of the protein’s amino acids pick up extra H ion in the blood
· When the blood because alkaline, the proteins release the H ion
· When protein’s buffering capacity is filled, excess acid in the blood denature the protein’s and disrupt body function
· Clotting of blood
· Provide energy and glucose
· Fat of an amino acid
· Amino acids arriving in a cell can be 
· Used to build body proteins
· Converted to other amino acids or n-containing compounds
· Altered to make another needed compound such as niacin
· When the body has a surplus of amino acids and energy
· The cell takes the amino acid apart
· Amine group is stripped off and excreted
· Converted to glucose to be stored as glycogen
· Converted to fat to be stores
· Mutual supplementationcombining two incomplete protein  sources so that the amino acids in one food make up for those lacking in the other food
· Complementary proteinstwo or more proteins whose amino acid assortments complement each other in such a way that the essential amino acid missing from one are supplied by the other
· Nitrogen balance is a measure of the extent of protein utilization (the amount of nitrogen consumed compared to the amount of nitrogen lost by excretion in a given time period)
· Nitrogen in=nitrogen out (health finished growing, stable conditions)
· Nitrogen in>nitrogen out (growing children, pregnancy, muscle development in athletes, recovery from injury)[positive]
· Nitrogen in<Nitrogen out (trauma of burns, surgery, injury, protein energy malnutrition, weight loss programs, emotional stress, high fevers, quality of protein is poor)[negative]
· Protein Energy Malnutrition (PEM)found in all parts of the world affecting all ages but primarily occurs in children who live in poverty and underdeveloped countries
· Marasmuschornic severe deprivation of energy intake (total energy, protein, vitamins, minerals)(infants and toddlers)
· Severe weight loss, fat/muscle loss (skin and bone)
· Growth is <60% weight for age
· Appetite is normal or impaired
· Hair is thing sparse and dry
· Skin is dry and wrinkled
· Kwashiorkorresults from severe acute malnutrition with too little protein (older infants and young children)
· Some weight loss
· Some muscle wasting, retention of some body fat
· Edema
· Enlarged fatty liver
· Loss of appetite
· Skin develops lesions, hair loses pigment, dry, brittle, straight
· Chronically stunts growth
· Main causes of death in severe PEM
· Dehydration
· Infection
· Hypothermia
· Hypoglycaemia
· Cardiac failure
· Severe anaemia
· Protein excess increases the risk of heart disease, compromised kidney function, dehydration, bone loss
· Legumes are an excellent source of protein, fibre, vitamin b, iron, calcium, minerals (like meat does not contain vitamin a or c but has vitamin b12)
· Vegetarian diets
· Vegan
· Lacto-vegetarian (all except milk and dairy)
· Ovo-vegetarian (includes eggs only)
· Lacto-ovo-vegetarian (eggs and milk)
· Pesco-vegetarian (fish but eliminates poultry and red meat)
· Beneficial health implications
· Lower levels of saturated fats, cholesterol, animal protein
· Higher levels of carbohydrates, dietary fibre, Mg, folate, antioxidants (vitamin c, e, carotenoids) and phytochemicals
Lecture 10
· Vitamins are essential, non-caloric, organic, needed in tiny amounts in the diet, help drive cell processes, some occur in foods as precursors or provitaminds and are micronutrients (only need a small amount in body)
· Fat soluble A D E K 
· Solubility determins characteristics/how they are absorbed and transported
· Require bile for absorption
· Transported in the blood the same way that fat is
· Once absorbed stored in the liver or other tissues until needed because they are stored possibility to become toxic levels
· Low levels of these vitamins occur with low fat diets, any condition or disease that effects the absorption of the vitamin (pancreas, liver, gallbladder)
· Water soluble B C
· Water soluble vitamins are not stored and leave through urine
· Vitamin A
· Retinol stored int he liver and converted to other forms as needed
· Occurs in animal foods as active preformed vitamin a
· Require transport protein which is retinol binding protein (carries from lover to the cell that needs it)
· Responsible for healthy vision, immune function, sexual reproduction, bone health
· Retinal
· Retinoic acid
· Plant derived precursorbeta-carotene
· Most abundant of the carotenoid precursors
· Measured in retinol activity equivalents (RAE)
· Antioxidant properties
· Immune function, protection from UVA and UVB rays, protects against vision problems
· Roles
· Eye sight maintenance of health cornea
· Keratinisation-clouds cornea of the eye
· Xerosis-drying of the cornea
· Xerophthalmia-thickening of the cornea and then blindness
· Health of epithelial tissues and mucus membranescells differentiation
· Bone growth
· Immune function
· Control gene expression (retinoic acid activates or deactivates certain genes affecting protein production)
· 900 ug/day=male
· 700 ug/day=female
· UL=3000ug
· Toxicity occurs when all the binding proteins for vitamin a are swamped and free vitamin a attacks cells
· Occurs with supplement use in young children and adolescents believing high doses help with acne
· Vitamin D
· Synthesized by the body when exposed to UV light
· Roles
· Regulates blood calcium and phosphorus levels
· Works with the hormone, PTH which detects low blood calcium levels and acts on 3 body locations to increase blood calcium levels
· Intestines, kidneys, bones
· Vitamin D plays a role in increasing levels by stimulating the bones to release calcium, stimulating calcium absorption from the GI tract and stimulation calcium retention in the kidneys
· Promotes normal bone mineralization during growth
· Plays a role in the working of brain, heart, stomach, pancreas, skin and reproductive organs
· Stimulates maturation of cells including immune cells
· Prevention of cancer
· Found in food sources in limited amounts
· Cod liver oil, oily fish, dair products, some margarines are fortified
· Factors that affect vitamin d synthesisair pollution, city living, clothing, geography, homebound, season, sunscreen, time of day, age
· 5ug/day but increases as you get older
· Vitamin D Deficincy
· Osteromalaciaalduts rickets
· Spine softens,loses height, bowlegged
· Occurs in the women with low calcium intakes, little sun exposure and repeated pregnancies
· Rickets
· Abnormalities of the bones in children
· Develop bowed legs protruding belly
· Vitamin D Toxicity
· UL is 50ug
· Excess may be toxic to soft tissues (bones, kidney, brain, nerves, heart, arteries)
· Symptoms include appetite loss, nausea and vomiting, increased urination and thirst, depression
· Caused by elderly, uniformed parents
· Disease prevention
· Recent research suggests a possible connection between a vitamin D deficit and increased blood pressure, some forms of cancer, type 1 diabetes, heart disease, rheumatoid arthritis, inflammatory bowel disease, multiple sclerosis
· Vitamin E
· Roles
· Detoxify oxidizing radicals that arise as unwanted byproducts during normal metabolism
· Stabilizes cell membrane
· Regulates oxidative reactions
· Protects vitamin A and PUFA from oxidation
· Immune function protects WBC
· Protects cell membranes in the lungs
· May help protect against heart disease
· Does not help with
· Lowering blood lipids, cholesterol
· Hot flashes
· Bladder cancer
· Preventing scarring after a cut
· Sexual potency
· Athletic ability
· Slowing aging
· Prevention of Chronic disease
· CVDlower risk of heart attack in people with CVD (slow progression of plaque formation, limit LDL oxidation)
· Cancerprevent free radical damage
· 15mg/day (need rises as PUFA intake increases)
· UL 1000mg
· Sources
· Vegetable oil, fruits and vegetables, grain products, wheat germ, meat, poultry, meat alternatives, milk products, nuts and seed
· Deficiency is uncommon in humans because so widespread in foods (excess is stored in body fat tissues and cells recycle their working vitamin E)
· Premature infants are at risk
· Symptoms in adults are loss of muscle coordination/reflexes, impaired movement, vision and speech
· Results from disease with fat malabsorption or very low fat diets
· Toxicity occurs with large disease (supplements) may increase the effects of anticoagulant medication
· Thinning of the blood to prevent blood clots (increased bleeding and decreased clotting)
· Low doses taken over time may have these unwanted effects
· Increased risk of brain haemorrhages among smokers
· Vitamin K
· Synthesized by interstinal bacteria
· Roles
· Blood clotting
· Health of bones (bone protein requires vitamin K with vitamin D for its synthesis)
· Sources
· Liver, green leafy vegetables, members of the cabbage family, milk, meat, eggs, fortified cereal, fruits and vegetables, canola, soybean oils
· 120ug/day=male
· 90ug/day=female 
· No UL
· Deficiency
· Very rare in adults even if intake of vitamin K rich foods is low
· Preventable in newborns by supplemental injection at birth
· Sometimes seen in heavy antibiotic use (antibiotics destroy both beneficial and harmful bacteria in the intestinal tract)
· Toxicity
· Rare among adults
· Can result when supplements of a synthetic version of vitamin k are given to infants or pregnant women
· SymptomsRBC burst and release their pigment (bilirubin), jaundice, infant brain damage and death
· Antioxidants and oxidative stress
· Dietary antioxidants vitamin c, e, beta-carotene, selenium
· Prevent free radical formation, oxidation stress and thus disease
· Free radicals are atoms/molecules with one or more unpaired electrons that make the atom/molecules unstable and highly reactive
· Oxidants that cause free radical formation 
· Normal bodily processes, energy metabolism produces O2
· Environmental factors (radiation, pollution, tobacco smoke)
· How free radicals cause disease
· To regain stability, a free radical steals an electron from a vulnerable compound in the body
· With the loss of an electron the formerly stable molecules becomes a free radical itself and steals and electron from another source
· Sets of an electron stealing chain reaction
· Antioxidants and cnacer
· Beta-carotene and carotenoids (fruits and vegetable intake) decreases the rates of cancer 
· No lessening of incidence with the use of supplements
· Vitamin E and Heart Disease
· May prevent oxidation of LDL
· May act on cells to decrease inflammation associated with arterial damage
· May decrease heart attacks by interfering with blood clotting or by dilating the arteries
· Supplements are useless
Lecture 11
· Characteristics of water soluble vitamins
· Absorbed directly into the bloodstream where they travel freely
· Fat soluble are absorbed into the lymph system
· Most are not stored in the tissues to any great extent, so excesses are excreted in the urine
· Risk of toxicities are not as great as they are for fat soluble vitamins
· Lean tissues are continually exchanging materials with liquids
· B vitamins role in metabolism
· Play a key role in energy metabolismfacilitate energy release
· Vitamin B6 helps body use amino acids to make protein (when protein is in demand so is B6)
· Folate, B12 hep cells multiple (DNA synthesis)RBC and digestive tract cells indirectly involved in energy metabolism
· B vitamin deficiencies
· Lack of energy
· In a b vitamin deficicency every cell is affected
· Nausea, irritability, depression, forgetfulness, skim problems, loss of appetite and weight, painful muscles, impaired immune function, loss of control of limbs, abnormal heart function, swollen red tongue
· Occurs in vegans, eldery, alcoholics
· Thiamin (B1)
· Roles
· Necessary for carbohydrate metabolism
· Produces larger amounts of atp, glucose cannot be used properly when body lacks thiamine so the brain and nerve tissues suffer
· Nerve processes, neurotransmitter synthesis
· Deficiency
· Beriberi-nervous system deterioration
· Loss of sensation in hands, feet
· Muscular weakness
· Paralysis
· Abnormal heart action 
· Seen in alcoholics Warnicke-Korsakoff syndrome
· Sources
· Meat, liver, legumes, whole/enriched grains, nuts, fortified flour
· 1.2mg/day=men, 1.1mg/day=females
· Riboflavin (B2)
· Roles
· Coenzyme in energy metabolism
· Supports normal vision and skin health
· Deficiency
· Poor wound healing
· Tissue breakdown in mouth/nose, smooth purple red tongue
· Sources
· Milk, yogurt, meats, fish, poultry, egg yolk, liver, legumes, green leafy vegetables, whole grains, enriched breads and cereal
· Niacin (B3)
· Roles
· Coenzyme for energy metabolism
· Lowers cholesterol in high doses, anti clotting effect
· Deficiency
· Pellegra –deterioration of the nervous system, skin
· Visible in places exposed to sunlight
· Looks like a sunburn
· Diarrhea, dementia, dermatitis
· Excess(niacin flush-excessive sweating)
· Flushing, dizziness, liver damage, impaired glucose tolerance
· Sources
· Synthesized from tryptophane (all protein foods), green leafy vegetables, fruits, whole grains/enriched grains
· Males=16mg/day, women=14mg/day
· Pyridoxine (B6)
· Uses
· Coenzyme in over 60 enzymes for amino acid metabolism
· Acids in the conversion of tryptophan to niacin
· Synthesis of HgB and NT
· Release of glucose from glycogen
· Immune function and steroid hormone activity
· Development of brain and NS of fetus
· Protein metabolism	
· Definiciency
· Vague weakness, irritability, insomnia, depression, confusion
· Anemia, greasy dermatitis (convulsions in extreme cases)
· Common in NA women on OC and alcoholics
· Increased risk of CVD
· Homocysteine causes inflammation which injures the blood vessels and causes plaque formation to 
· Excess
· Seen in body builders and women taking supplements to cure/prevent PMS
· Sourcesprotein rich foods (meat, fish poultry), green leady vegetables, potatoes, some fruits, legumes, peanut butter
· 1.3mg/day (proportional to protein intake)
· Folate
· Roles
· Coenzyme in synthesis of DNA, maintenance of healthy RBS
· Growth and repair
· Activates vitamin B12
· Immune function
· Prevention of spina bifida
· May reduce risk of CVD
· Deficiency
· megaloblastic anemia (large and immature blood cells), impaired immune and digestive (cells have very short life spans need folate to reproduce DNA)
· without folate blood cells cannot divide so they just get larger
· immature cells developed into larger blood cells called macrocytes
· anemia can be vitamin B12, folate or iron deficient
· Neural Tube Defects
· Birth defects which occur in the brain or spinal cord fail to develop properly
· Sources
· Spinach, romaine lettuce, broccoli, green peas, asparagus, cantaloupe, oranges, orange juice, melons, nuts, seeds, legumes, fortified breakfast cereals, eggs
· Only 50% of folate is absorbable 
· Lost during storage, preparation and cooking of foods
· 400ug/day UL 1000ug
· Cobalamin (B12)
· Uses
· Synthesis of myelin in the nervous system
· Coenzyme in synthesis of DNA
· Helps to convert folate to its active form
· Have similar functions to folate and each are dependent on each other to work
· Nerves become damaged without and fail to produce health red blood cells
· Sources
· Animal protein, organ meat, shellfish, meat, fish, poultry, milk products, eggs
· Deficiency
· Astrophic gastritic (not enough HCL in the stomach)
· Older adults’acid refluc, ulcer
· Lack of intrinsic factor (Pernicious Anemia)
· Characterized by large immature RBC (megalobsatic anemia) and damage to the nervous system
· Megalobastic anemia characterized by large, immature red blood cells (macrocytic cells)
· Inadequate folate (poor diet, alcoholism, medication (antacids, aspirin) infants fed goat milk)
· Inactive folate due to inadequate vitamin B12
· Essential to determine which vitamin deficiency caused it
· Strict vegans
· Pantothenic Acid (B5)
· Uses
· Coenzyme in energy release from carbohydrates, fats, protein
· Cofactor in synthesis of lipids, neaurotransmitters, steroid hormones, and HgB
· Deficiency is very rare
· Sources
· Organ meat, egg yolks, yogurt, legumes
· Biotin
· Uses
· Coenzyme in energy metabolism, fat synthesis, amino acid metabolism, glycogen synthesis
· Deficiency is very rare (eating raw egg whites, has a protein that binds to biotin and prevents absorption)
· Sources widespread in foods, liver, egg yolk, nuts, legumes, soy, bacteria in the gut can synthesisze some
· B vitamins and heart disease
· High serum homocysteine levels is thought to be risk factor in CVD (damages vessel walls, promiting build up of cholesterol)
· Homoecysteine levels accumulate due to a genetic defect or a lack of certain B vitamins (folate, B6, B12)
· Vitamin C
· Uses
· Coenzyme for collagen synthesis
· Keeps capillary walls and blood vessels firm
· Antioxidant
· Enhances iron absorption
· Supports immune function
· Sources citrus fruits, tomatoes, potatoes, cabbage, broccoli, peppers
· Deficiencyscurvy
· Breakdown of collagen
· Slow/halted growth
· Tenderness to touch
· Weakness
· Bleeding gums
· Loose teeth
· Broken calliparies
· Anemialoss of appetite
· At risksmokers, elderly, alcoholics, drug abusers, infants fed cow milk
· Female=76mg, male =90mg
· Smokers need almost twice as much as DRI as they introduce more oxidants that reduce the body’s vitamin C
· Excessnutraceutical
· Abnormal insulin response, nausea, abdominal cramps, excessive cramps, gas, diarrhea
· Interferes with medication to prevent blood clotting
· Does not prevent a cold may reduce the duration and te severity of symptons
· Possible mechanisms
· Antioxidant propertiers may boost immune system
· Weakness antihistamine effect deactivates and reduces blood histamine
